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(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the large 
attenuation of noises in a wide frequency region 
including a low frequency region through a high 
frequency region by preparing the 1st and 2nd noise 
filter parts which can ensure the large attenuation in 
every frequency range. 

SOLUTION: A 1st noise filter part 1 includes a 1st 
common mode choke coil 3 containing plural pieces (e.g. 
2) of winding applied to its magnetic core of an Mn-Zn 
group, a capacitor 4 connected to at least the winding 
start or end part between two pieces of winding, and a 
capacitor 5 connected to the part between the winding 
end of every winding and the ground. Then a 2nd noise 
filter part 2 includes a common mode choke coil 6 
containing a number of pieces of winding equal to or 
smaller than the coil 3 (2 in this case) applied to its 
magnetic core of an Ni-Zn group, a resonance capacitor 
7 connected in parallel to the coil 6, and a capacitor 8 
connected to the part between the winding end of every 
winding and the ground. 
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* NOTICES * 

J.J Siiw mm Sri bic uvi icopunoiuic iui any 

daoages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st common mode choke coil which gave two or more coils to the magnetic core 
of a Mn-Zn system, this — with the capacitor between each cut water of two or more coils of 
the 1st common mode choke coil, or linked to either [ at least ] between each volume end The 
1st noise filter section equipped with the capacitor connected between each volume end of two 
or more coils, and a gland, The 2nd common mode choke coil which gave two or more coils given 
to said 1st common mode choke coil and the coil below this number to the magnetic core of a 
nickel-Zn system, this — the capacitor for resonance connected to the 2nd common mode 
choke coil at juxtaposition — this — the noise filter characterized by having the 2nd noise filter 
section equipped with the capacitor connected between each volume end of two or more coils of 
the 2nd common mode choke coil, and a gland. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for various electronic equipment etc., and relates 
to the noise fifter which decreases both an outpatient department noise and the noise which the 
very thing, such as electronic equipment, takes out. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of noise filter is constituted by the coil 
and the capacitor. Drawing 3 is the circuit diagram showing an example of the conventional noise 
filter. In drawing 3 , this noise filter is a configuration which has arranged the capacitor 10 which 
may be called X capacitor to AC line side (a terminal A1 1 side, B1 1 side) to the common mode 
choke coil 9, and has arranged the capacitor 1 1 which may be called Y capacitor to an electronic 
equipment side (a terminal A12 side, B12 side). 

[0003] Drawing 4 is drawing showing the condition that the normal mode noise current flowed in 
the conventional noise filter shown in drawing 3 . In drawing 4 , the capacitor 10 connected 
between AC line a-b is for absorbing a normal mode noise (a broken line showing among 
drawing), i.e., the noise to which a noise source NS exists among two or more AC lines (this 
example 2). 

[0004] The capacitor 1 1 and the common mode choke coil 9 by which drawing 5 is connected to 
the Y shape between either of two or more AC lines (this example the AC line b) and a gland are 
for decreasing the noise (an alternate long and short dash line showing among drawing) to which 
the common mode is not, namely, a noise source NS exists between two or more AC lines a and 
b and a gland. 
[0005] 

[Problem(s) to be Solved by the Invention] The effectiveness of attenuation of a noise is to an 
about 10MHz frequency domain on the property of the common mode choke coil, and the 
conventional noise filters including the example shown in drawing 3 -5 which consist of the 
common mode choke coils, X capacitors, and Y capacitors using a magnetic core of a Mn-Zn 
system cannot obtain the big magnitude of attenuation in the RF beyond this. 
[0006] On the other hand, especially in the cure against a noise, it is in the actual condition that 
the big magnitude of attenuation in a RF field is demanded, with RF-izing of electronic 
equipment. 

[0007] The technical problem of this invention is that the magnitude of attenuation of the noise 
in a RF field offers a large noise filter. 

[0008] Other technical problems of this invention are that the magnitude of attenuation of a 

noise offers a large noise filter in a large cycle field also including a RF field. 

[0009] 

[Means for Solving the Problem] The 1 st common mode choke coil which gave two or more coils 
to the magnetic core of a Mn-Zn system according to this invention, this — with the capacitor 
between each cut water of two or more coils of the 1st common mode choke coil, or linked to 
either [ at least ] between each volume end The 1 st noise filter section equipped with the 
capacitor connected between each volume end of two or more coils, and a gland. The 2nd 
common mode choke coil which gave two or more coils given to said 1 st common mode choke 
coil and the coil below this number to the magnetic core of a nickel-Zn system, this — with the 
capacitor for resonance connected to the 2nd common mode choke coil at juxtaposition this — 
the noise filter characterized by having the 2nd noise filter section equipped with the capacitor 
connected between each volume end of two or more coils of the 2nd common mode choke coil 
and a gland is obtained. 
[0010] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the noise filter by one 
gestalt of operation of this invention is explained. 

[001 1] Drawing 1 is the circuit diagram showing the noise filter by this gestalt. In drawing 1 , this 
noise filter has the 1st noise filter section 1 and the 2nd noise filter section 2. 
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[0012] The 1st noise filter section 1 is the coil (with this gestalt) of plurality [ magnetic core / of 
a Mn-Zn system ]. between each cut water of two coils, the 1 st common mode choke coil 3 
which gave two, and the 1 st common mode choke coil 3, and between each volume end — at 
least — on the other hand (with this gestalt) It has the capacitor (Y capacitor) 5 connected 
between the capacitor (X capacitor) 4 linked to both, and each volume end of two coils of the 
1st common mode choke coil 3 and a gland. 

[0013] The 2nd noise filter section 2 is the plurality (with this gestalt) given to the 1st common 
mode choke coil 3. The 2nd common mode choke coil 6 which gave two coils and the coil below 
this number (this gestalt 2) to the magnetic core of a nickel-Zn system. It has the capacitor (Y 
capacitor) 8 connected to the 2nd common mode choke coil 6 between the capacitor 7 for 
resonance linked to juxtaposition, and each volume end and gland of two coils of the 2nd 
common mode choke coil 6. 

[0014] In this noise filter, the big magnitude of attenuation of a noise is obtained by the 1st noise 
filter section about a low frequency field (about 1 MHz or less) and an intermediate frequency 
field (about 1-7MHz). Moreover, the 2nd noise filter section constitutes the parallel resonant 
circuit. In a RF, the function as a high impedance component is given by this parallel resonant 
circuit by the high impedance component and Y capacitor of a parenthesis, the function as a low 
pass filter is given and the big magnitude of attenuation of the noise in a RF field (about 7- 
30MHz) is obtained. Therefore, since this noise filter consists of the 1 st and 2nd noise filter 
sections from which the big magnitude of attenuation of a noise is obtained in each frequency 
domain, it can obtain the big magnitude of attenuation of a noise from a low frequency field in 
the large frequency domain to a RF field. 

[0015] Next, the noise filter by one gestalt of this invention is explained still more concretely. 
[0016] The 1st common mode choke coil 3 of the 1st noise filter section 1 performs a ten-turn 
coil at a time for the copper wire of 2.1mm of wire sizes to the magnetic core of a Mn-Zn 
system, respectively, and inductances are about 2 mH(s). A capacitor (X capacitor) 4 is 0.2 micro 
F, and a capacitor (Y capacitor) 5 is 4700pF, respectively. 

[0017] The common mode choke coil 6 of the 2nd noise filter section 2 performs a three-turn 
coil at a time for the copper wire of 2.1mm of wire sizes to the magnetic core of a nickel-Zn 
system, respectively, and an inductance is about 1 1 .5 microhenries. The capacitor 7 for 
resonance is 28pF, and a capacitor (Y capacitor) 8 is 1500pF. 

[0018] The 2nd common mode choke coil 6 and capacitor 7 for resonance in the noise filter 
section 2 serve as an impedance component of impedance max in about 9MHz with the 
resonance frequency f of a formula 1 shown below by parallel resonance. In addition, in a formula 
1 , L is the inductance of each coil given to the common mode choke coil 6, and C is the capacity 
of the capacitor 7 for resonance. 
[0019] 
[Equation 1] 
1 

f = — — — 

2 • *rr • -/ L • C 

[0020] Therefore, at the time of the constant of a noise filter, the big magnitude of attenuation is 
obtained to the electronic equipment which has the peak of a noise near about 9MHz, and the 
resonance frequency f of a formula 1 can be easily changed by changing the inductance L of the 
common mode choke coil 6, or the capacity C of the capacitor 7 for resonance. 
[0021] When drawing 2 which is drawing showing the damping property A of this noise filter and 
the damping property B of the conventional noise filter as an example of a comparison is 
referred to, in the range of 600kHz thru/or 30MHz, as for drawing 2 , it turns out that the 
damping property with the noise filter better than the conventional noise filter by this invention 
is acquired. That is, the noise filter by this invention has obtained the big magnitude of 
attenuation in the large range from a low frequency field to a RF field. 
[0022] 

[Effect of the Invention] The 1st common mode choke coil with which the noise filter by this 
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invention gave two or more coils to the magnetic core of a Mn-Zn system, The capacitor 

either [ at least ] between each volume end, The 1 st noise filter section equipped with the 
capacitor connected between each volume end of two or more coils, and a gland, The 2nd 
common mode choke coil which gave two or more coils given to the 1st common mode choke 
coil and the coil below this number to the magnetic core of a nickel-Zn system, The capacitor 
for resonance connected to the 2nd common mode choke coil at juxtaposition, Since it has the 
2nd noise filter section equipped with the capacitor connected between each volume end of two 
or more coils of the 2nd common mode choke coil, and a gland, the magnitude of attenuation of a 
noise is [ in / including a RF field / a large cycle field ] large. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the noise filter by one gestalt of operation of this 
invention. 

[Drawing 2] It is drawing showing each damping property of the noise filter shown in drawing 1 , 
and the conventional noise filter as an example of a comparison. 

[Drawing 3] It is the circuit diagram showing the noise filter by the conventional example. 
[Drawing 4] It is drawing showing the flow of the normal mode noise current in the noise filter 
shown in drawing 3 . 

[Drawing 5] It is drawing showing the flow of the common-mode-noise current in the noise filter 
shown in drawing 3 . 
[Description of Notations] 

1 1 st Noise Filter Section 

2 2nd Noise Filter Section 

3 1 st Common Mode Choke Coil 
4, 5, 8, 10, 11 Capacitor 

6 2nd Common Mode Choke Coil 

7 Capacitor for Resonance 

9 Common Mode Choke Coil 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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[Drawing 3] 
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